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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface wave device that has a 
small insertion loss, a large electromechanical coupling coefficient (k) 
and an excellent conversion efficiency. 

SOLUTION: This invention provides the surface wave device 1 where 
electrodes made of a low resistance ZnO film 13 formed by doping an 
impurity to ZnO whose specific resistivity p is 1 Q.cm or below are 
formed on a substrate 2, a piezoelectric film 14 whose specific 
resistivity p is 106 Q.cm or over and whose lattice constant is within ± 
20% of that of the ZnO is formed on the electrodes, and interdigital 
electrodes 15 are formed on the piezoelectric film 14. 
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^^r/HK*»iS U#£ C fc * JiiB Lfc . 

[0050] xmmmxn. zcoxo ^mzm^^x 

IS3 lei 0. ZnO*if*»fe*5ffi«|| 

4 srxt-^df is*)VWkb Lxmm-hzttmmt zti 

X^&. iot, ±IE<Z> J: 5 fc^«8M*£^f5#*:*# 

[005 1] JilficoJ: 3 (c. RmV7 r 4 7\B~. ISM 
foCOZ nOi^MLfc«S. StA'ISZ nO)K3±(CZ 
nOI^Lfc^M. m-fil. 01 2&tfHl 3 
tCRHEED^Kf^-T. HI 2RV : mi 3C0RH E E 

Ztfr XolZ^ Z nO!3S0 f fftl4 t L 

. 

[0 0 5 2] 3ri3. 01 2&t^l 3te^Lfcffiffiffftf> 
Z n om&V : Zmm4 t LXCDZ nOI«^fi 

( a ) Z n 0«3 ^jaUR2ri£Rt«fefr 
RF7^4DW 7 ;, ZntCA 1 £ 1%H-7°L 
fc*— y«/K *«iD^S2 5 O'C. RF^V-IK 
W. §A^Ar+0 2 , Ar/ (Ar+0 2 ) lt9 6. 
5%, *'Xi7x 1 0" 3 To r r. 



[005 3] (b) Em$i4 2: LT<7>znoIi!<0J£lgl:fr 
*£&l*&^ ! ^ 

•yh. mmn?mm2 oo-c. rfa-7-ikw, 

^Ar + Oi, *'Xff7X10- 3 Torr„ 

fitifth^yxxA— t-l lT'tt, S&l 2_h(c, 
fil^ZnO^l 3#Jgj££ilT:fc9. mmmnZnO 

m 1 3±(ci«ffiUi:^)JE«^ 1 4 jw&ssfrr h4.ee* 
imm<7)z n on 1 3 ±tc*jv.vc . ±faj±mjK 1 4 1 n 

1 6 ^'JB^$il-Ct ^5. 

[ 0 0 5 5 ] h 5 yxfi-t- 1 1 TfcL flffi 1 
5 , 1 61Rtz3&MB ; &Qmt& <1 fc fc X *)ffifc'^7 

[0056]fflS12li. ±|E<7) «fc a (CM*^?** 

fcWEftiUt&Wiek Rl^r-fr, (0, 

X— 1. 1, 2)Wr7Hr, 3 3° EBKYRL iT 

Ufc«flB¥8 - 2 2 8 3 9 8-*&«fc:£»0«t» h 5 > 

^^»tLT^^\ ^WJ^eiiS h 5 yxfi-t- 1 
lt'ii. SJ^ttTfOlfil Hi. ±IB« ^c7)»^ 

V tf.X'3 1 & ±(f T WfK SfU. /cib , MffflKft H>Xf 
j.- J *r-X~>J£mk $ix4 3 0 mmtJLhco^tiSiJcOTJS 

tz. &tz. ^KHjSrH-rtfcffiiaSttOZnOllBiR 
M-f^r-f 7<£ 0, (0, a-1, 1, 2)Ht7r^f 
7\ 33° HWKY«L iTaO 3 <0**«E|SlL Ji W^ 
(XRD<7)*ffiitg-C-2/3) ifc*JlV^ajLfc. 

[0057] sf^yfiCTtc^^T t> , mm. 1 2 ±tc(£Sfit 

<7)Z nOll 3ifim 1 <7)SI]!FlfiFlJh UtttLT^^tt 
£««Sfitc0ZnOMl 3{±mffii:LTlSfilt. 

=3r*>^«s 1 6izm^mzfmztix\i&mt txm 
m l , s.mm 1 4 1 5 1 wiBr«** epsd-t s i 

[0058] znon 3±i l zmm^ti^mmmi 4 
m 1 omm?)E*m4 1 mmottmxmi&zti 

h. -tZh-h. ZnO«tS^gt£7)±2 0%mF*lT'J) 

*). tamwi o g q ■ cmi?j±x'bz>Emtn. m*. 

IfZnO, Al NifcttGaNtCiOfllBK-tSii:^ 
[00 59] «S1 5, 1 6tt. A 1 . Au . ttziiC 
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u %b com&n&mtmzm^xmm-h z t tfx-z 

X\ ZnOJil 3St>'Emi^l 4tixe^^5^r;UKi: 
LT»*S*l4. -tZh-h. Smmi 4tf ( 1 1 0 ) 7j 
[6J^E[*]LTV^<7)T-, 20 0MHz- 2GHztfDiSJS 

[0060] IXTVttmZm^T , *^ffl£>fl!tt h 7 
«fa- |f-l lfcfftftl,*:. -r^r*)^>. 10X5X 
0. 3 5mm^^)3 3' EHBY&L i Ta0 3 i^ 
%hmmi 2±tC. 0. 3//mc7)S^<KffititWZnO 

[0061]ZnOIl 3e>j£flg£ff< 
RF7^4oy^.y^ l Zn£A 1 £1%K— TL 
fcf—yy K *«JlB»jag2 5 0°C, RF^nV- 1 K 

iA^Ar+O;. Ar/ (Ar+0 2 ) Jt9 6. 
5%, ^ff7xl 0" 3 To r r. 

[0062]<JCC, ZnOlHiC, 2. 9//mc7)ff 
X-C0Emmi4b UZnOMML^. ZnOJg£<7) 

[0063] 1 4<0)£I£*# 

RF7^4ayW 7 j' < 9 9. 9 9%tDZn? — y 
•yK Sfi0ll£!$&Jg2 0 0*C. RFA-7-1KW, 
#XAr + 0 2 , #XEE7x 1 0- 3 To r r% 

[0 0 64] ±ISOj;d(cLT^fi!c$n^£E«)Kl 4± 
StfZnOll 3±tCA 1 (Trt-S-'^M 
fill 5, 16«L,iIh7^fa-t-lU 

MFmi 6fc^-T. Hi StiBSHltJSfciSU HI 614 
m§£iS«f#tt£*rf. Ctl^i. ZnO-CHflBSn/S 
U &fcX«<9£*^R&fLTM-oT 
ST, »fc:tiaf««0*TK9tLT. 3S««0iii:*TR» 
£**9«LT^&B#ISi:»I£#lLT^&. HI 5<OB# 

raoffljfflai^ai 6 ^jsbhwspij^ 5 iz. 

[0065]^, ±15^ 1 , #2<0||ttWT«**l.* r 
*U RmV7Y4Tmf33° IHtLiTaOaK* 

[00 66] ifc. ^2OH^0l|cO«jfeh5>'X-ra.- 

— atRtmtLTtt. cit7T 

'fr. c»:fff^MW77'f7 > (ill), (i 

00) ttzli (011) li/'J^y, Z# y M 



1. »2<Oiafcff|fcH«fc:, fflaSfit<0ZnOMt^*fi1ii 
jPK— TSfifc*— hSrfflV^T^N' y^ V>7'l,z£ 

U Lfrh &Kmm±lzW&*T&fctti&£ I \ Mit&h 
7>Xfi-t-^#S^Ci . JJETOEtttfK-r 

£ft*:<Kffifii?)Z noiii, mkb^yxT*—*-* 

mfc?&i%&t mmzm&i-fixtf£ < . ±fc. 

[0067] {aRfcjfc M-ty t4T. citfffijrBJ 

& 0-9-7 r-fr. z# -y h*aawf din, (10 

0) 4fc{± (oil) ly'jny^^i:, <Rjg 

ffiO ( 0 0 0 1 ) Efi<0Z n OliC ( 0 0 0 1 ) Eft 
T, ^^OiSSfl^fflV^CiiV^t. 

7r>rr*»6*43HR*fflv^«^-kra«fc: % mi, m 
2<vmmmt l zfe~?x . mmm.mm.hh^mm.hyyx 

t mm<n>MZftz> z t #t°# 4 . 

[0068] 

lK^^<7)ZnO/i*^^.e.«ffii:. f£ZnOJf±fc7FM 
Ztltzft&tfLCOKnSgib . SsffWBLhcm Stut-f ^ 

mme&mjmkixht&>* ftxmzz>\^<-t&z 

bfrX'Z, $mMm&»*b& Z b tfX'% . S4>(C/J>Mft 
SrH-S.IfcA^r^t'SrS. 

[0069] ±IBSKi:tT. RIt7r-f7, eft 
7r-f7- c«l:TO»t7r^7, (111), 

(10 0) 47t«4 (011) fy'jny, 
A. 3 0° —4 2° (HjISY^Li Nb0 3 , RX/30' 
-4 2' 0ISYSL i Ta0 3 MWc-?-ix^i:^fi^tB 

om±iz (iio) lefttitti (ooi) lEftoxb"? 

[0070] TWZnOl 0 0Mfi%t*fL, 

ZnOil(0Jt«tjt$r/)N$<-r^C:i:* i T-|=, ffiffitiiiOZ 

[0071 ] ±te^M^i: LT, Al. Ga, V. Nb 
ttcltAs Z blZk 18tetjL<7)Z nOm<7)it 

SStSfth5>'X7 i i-- , f-'C1i, RIt7 7^f7, 3 0 
* —4 2* IUIkY^L iTa0 3 ai/3 0° —4 2 * 0 
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«6Y«[LiNbO3<0V%-m*»*»<i,^SSfiLhfc s ffiffi 

too 72] mtkVyyx^i.— V-iztS^X. T-ffiM 
t LT, III A s III B, VA*3t«VBiR<0JK^*«: 
«3H t <%J«ar< t k 1«. i D**Wfc{±. AUG 
a, V. NbiitliAs^^^, {gygiftcDZnO 

omzmmt Lxmrnizmmz^z z t #x & . 

[0 0 7 3] ^7t. ci^r^fT, c W^W^ffico 
t7r-fT, (111), (100) tL<li(01 

|SI«t;LT (001) lEfrcoxt-^i^/HEWBI 
[HI] ( a ) RV ( b ) (±. ^mm-mmmt vx 

a - a - n&ft a &ttwxMMm. 

[02] ECRXA-.y^tJ: OiRffifittfJZnOJKSrTlM 

*znoK^>itjaa:tioiiB»*^rH. 

[03] ECR*^-y*(Cj: 9IE«fit<0ZnOjR£JBjR 
n^Ar/ (Ar + 0 2 ) Jtfc, f#<o*tl>ZnO 

[04] ECR^-y^tiOfflaStS^ZnOKi^jS 
"*-4«^<0^8t*a^X£Ei: , ff^il^ Z n OJB|c7> 

[05] K-7$MWitLtAl&»\ RF7 

Yuyxt^y ?iz£ K)i&&iji<DZ n om&jmt& 
[06] v-y^tih^wmt lxa i rf? 

^* h a yx; * y if ± 0 &StSt<7) Z n OISMt -I. 
*&£<?X Ar/ (Ar+O,-) itk , #^>tLl»ZnO^ 
Ott&ifLb cnrnm Sr^-f 0. 

[07] F-r$*l.*T>i*fc UGa&m\ RF? 



^* ho XX V <C«y * (C«fc 9 iKJ&fil?) Z n O Jg| £ & 
*§-£<0. ^fc6fea±. *#<^&Z nOffi|OJt&fiifc<7)B8 
«2r^-T0. 

[08] F-TSftSTOflHjfcLTGafcfflVK RF7 
7* Y u yxn-/?\,z X 0 ffi&IXcoz n 0§££^l£-r& 

Ar/ (Ar+Oj) Jtt. Z n Ojg| 

[09] K-rSft&^fcBHji: L-CV^fflvv RFv/ 
^rUXX^y^J: 9ffiffifil<0ZnOfflt£»jaW-4* 
WML #^ft&ZnO^Jt®lSfc<?)Wf£ 

[010] K-7?ill.^aft}:UV^V\ RF7 
^M3yx^7?l;i: 9(KJ£iii;<7>Z nOli»tt4 

Ar/ (Ar+0 2 ) Jtfc . fl^ZnOf 

[011] #S^BB^S:*!lfflL^^iB*Jia<7)«®«it 

[012] ^10SlifiWcioV-.TRffi-9-7r-f T*^^r 
&M£±l;:A 1 ^H-rSftfcffiJffifoOZ nOMtl 
LfcttJBfcjKf RHE E D^K£5jcf0o 

[013] miOHtfiWcJo^T. RIt7T-f7A^ 
=5r^.*S_hC A l*>'H-7?ii/;ZnOI!:ML, 
§ fcfcr*<0±fcE1U84: UZn OMSrfKM LtiWttXO 
RHEED^I^fa 

[014] *^BJw?S 2 coi^M^Jt LTco«ifc h7yx 
[ 0 1 5 ] |g 2 Q&WMTfftft £ ftfcSfift h 7 yxf -x 
[016] «520Safc«T^J«SnfcaKfth5>'>trju 

-*r-<r>r yx -mmtfrnzmm. 

1- --*®i&stH 

2- aHR 

3- ffiffifiE*>ZnOjK 

5— >f Ts^/VHSfig 
1 l-iSN^yxfi-t- 
1 2-3HR 

1 3 -flSfietOZnOJg 
1 4-£EWH 
1 5-«tt 
1 6"-Ht!i 



(9) HB2 002-26687 (P2 0 0 2-26 6B! 



[01] [02] 




tizm. (SCCM) 

I 1 1 1 I I I L 

30 25 20 15 10 5 1 
[03] (x10-<) 

#Aff (Tor r) 




AI<WfHlfi(wt%) 
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[06] 



[H7] 




93 94 96 96 97 98 
Ar/ (Ar+0 2 )ibO*) 



99 




Ga(W«fti(wt%) 



[09] 



[08] 




95 96 97 98 
Ar/ (Ar+0 2 ) It (%) 




2 5 

V0*«fct (wt%) 



10 



[010] 



[01 1 ] 




93 94 96 98 97 98 
Ar/(Ar+Oa) it (%) 



0.25 
0.20 

& 

5 0.10 

* 

S 0.05 





. J 


















1 -* 1 -1 1 


(d>3E 

-1 1 



0.2 0.4 0.6 



1.0 
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* » » « 
III' 

• | i i ■ 

! t 



[013] 
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[016] 




L ■ L . 1 . 

80 100 120 140 160 180 



F^-A(##) 5J097 AA06 AA29 AA31 DD01 EE08 

EE10 FF02 FF08 GG02 GG03 

GG04 HA02 HA03 KK01 KK05 
KK09 



